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Purpose: Estimates of back pain prevalence in hip and knee
OA from cross-sectional, clinical studies range from 51.5% to
54.6%. One prospective clinical cohort study has found that pre-
operative absence of low back pain was an independent predictor
of better post-operative outcome (WOMAC scores) following total
knee replacement surgery. To-date, no population-based cohort
study has investigated the relationship between low back pain
and lower limb OA. Our objective was to determine whether self-
reported, back pain predicts greater hip or knee pain, stiffness
and/or physical functional limitations in a cohort of individuals
with hip and/or knee OA at two-to-four years.
Methods: We conducted a population-based cohort study. Sub-
jects were included if they lived two regions of Ontario (Canada)
and were at least 55 years of age. Data was collected be-
tween 1996 and 1998 (baseline) and between April 1, 2000 and
March 31, 2001 (follow-up). Subjects completed an interviewer-
administered questionnaire at baseline and follow-up that in-
cluded information on demographics, general health and the
presence and location of back pain. Standardized instruments
were used to measure the severity of osteoarthritis (WOMAC)
and general health status (SF-36). Data was analyzed using mul-
tivariable linear regression with the total and subscale WOMAC
scores as the outcome variables. We built two regression models
using “lower back pain” and “persistent neck and back problems”
as the main exposures. We tested the potential confounding ef-
fect of baseline WOMAC scores, age, gender, body mass index
(BMI), income, education, number of troublesome joints, sum of
comorbid conditions, general health, mental health and social
functioning SF-36 scores.
Results: The mean age of the cohort was 69.71 (SD=8.29) years
at baseline, the mean BMI was 30.15 (SD=10.03), the mean to-
tal WOMAC score was 39.36/100 (SD=18.81) and 74.2% were
female. The cohort participants had an average of two non-
musculoskeletal, comorbid conditions (1.87; SD=1.53), 58.0%
reported having lower back pain and 63.5% reported having per-
sistent back or neck problems. Those with back problems had
a higher proportion of females, a higher mean sum of comorbid
conditions and a higher mean WOMAC score at baseline com-
pared to those without back pain. In the crude association model,
low back pain [beta=7.271; 95% CI 4.691-9.851] and persistent
neck and back problems [beta=6.129; 95% CI 3.794-8.465] were
associated with higher WOMAC scores at follow-up. This asso-
ciation between low back pain and WOMAC scores at follow-up
was partially explained by confounders (age, gender, body mass
index, income, education, number of troublesome joints, sum
of comorbid conditions, baseline WOMAC scores and general
health, mental health and social functioning domains of the SF-
36) [beta=2.740; 95% CI 0.344-5.135]. Similarly, the association
between a lifetime history of persistent neck and back problems
and WOMAC scores at follow-up was partially explained by con-
founders [beta=1.867; 95% CI -.306-4.039]. Similar results were
demonstrated within the pain and physical function domains.
Conclusions: In our cohort, low back pain predicted higher
WOMAC scores at 2-4 years follow-up. Further studies should
determine the exact contribution of low back pain on lower limb
OA symptoms and disability since the change in WOMAC scores
suggests that there is signiﬁcant confounding in the association
between back pain and hip/knee OA. Clinicians should be aware
of the possible role of low back pain as an important comor-
bidity in patients with hip and knee OA if shown to be clinically
signiﬁcant.
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Purpose: Pharmaceutical treatments are under development to
prevent, delay or reverse OA, however no satisfactory clinical
outcome measure for cartilage health versus disease is currently
available. To satisfy this unmet need, a new medical device
for the quantitative assessment of cartilage electromechanical
properties during arthroscopy was developed. The purpose of
this study was to evaluate the reliability of cartilage assessments
made with this device and to correlate its output parameters
to biochemical, biomechanical and topographical properties of
human articular cartilage.
Methods: The medical device tip is a sensor with 37 micro-
electrodes evenly distributed over the surface of a 3.2 mm
radius hemispherical indenter (Fig. 1). The indenter was manu-
ally compressed against articular cartilage surface and induced
streaming potentials were recorded. A quantitative parameter
was calculated by integrating all measured streaming potential
signals versus time over the spherical surface of the indenter that
is in contact with the cartilage. Readings were obtained at 102
positions on the articular surfaces of one human cadaver knee
creating a quantitative parameter map. Five users performed 3
consecutive mappings. 27 cartilage disks, with a thin layer of
bone, were then isolated and tested in unconﬁned compression
to obtain the equilibrium modulus, the ﬁbril modulus and the
hydraulic permeability. Cartilage disks were also analyzed for the
contents of collagen and both mature and immature collagen
crosslinks. The reliability of the cartilage assessments obtained
with the device among different users was evaluated using the
intraclass correlation coefﬁcient (ICC).
Figure 1. Medical device sensor.
Results: The quantitative parameter obtained with the medical
device correlated with cartilage ﬁbril modulus, cartilage thick-
ness, collagen content and the ratio of mature to immature
crosslinks. Surface maps of the quantitative parameter over-
laid on corresponding images of the articular cartilage surfaces
(Fig. 2) displayed patterns that depended on the particular joint
surface, central versus peripheral position, and on whether the
cartilage was covered or not covered by the meniscus. While
the maps of tibial plateaus under menisci displayed symmetric
